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(54) MANUFACTURE OF BONDED SEMICONDUCTOR SUBSTRATE 

(57)Abstract: 

PURPOSE: To provide a bonded semiconductor 
substrate manufacturing method by which the 
occurrence of such a trouble as the stripping off, etc., is 
eliminated. 

CONSTITUTION: The carbon concentration in a clean 
booth is precontrolled to <100ppt. In such an 
atmosphere, specularly polished silicon wafers are 
bonded to each other by using a bonding jig. At the time 
of bonding the wafers, one wafer is curved to a nearly 
semispheric state and the wafer is bonded to the other 
wafer at a fixed speed from the center of the curved 
surface to the periphery. The bonding process is 
photographed with an IR camera. After bonding, the 
bonded wafers are heat-treated for two hours at 
1,100° C. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the lamination semi-conductor substrate characterized 
by carbon concentration performing the above-mentioned lamination in the ambient atmosphere 
of 100 or less ppt in the manufacture approach of a lamination semi-conductor substrate of 
piling up the principal planes of two semi-conductor substrates, and manufacturing one 
lamination semi-conductor substrate. 

[Claim 2] The carbon concentration of the above-mentioned principal plane is the manufacture 
approach of a lamination semi-conductor substrate according to claim 1 that C=C association 
holds to 1% or less, and makes it rival with the measured value of XPS. 

[Claim 3] The above-mentioned principal plane is the manufacture approach of a lamination 
semi-conductor substrate according to claim 1 of making it rivaling after the contact angle which 
used ultrapure water has held at 6 degrees or less. 

[Claim 4] Two above-mentioned semi-conductor substrates are the manufacture approaches of 
a lamination semi-conductor substrate according to claim 1 to 3 that carbon concentration holds 
in the ambient atmosphere of 100 or less ppt, and makes it rival in the above-mentioned ambient 
atmosphere after that after washing the principal plane. 
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DETAILED DESCRIPTION 



[Detailed Descrfption of the Invention] 
[0001] 

[Industrial Application] this invention — for example, two silicon wafers — 



— in all [ direct flare ] - 
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- the manufacture approach of the lamination semi-conductor substrate formed into 1 body — it 
is especially related with the carbon concentration in the lamination ambient atmosphere 
[0002] 

[Description of the Prior Art] The techniques which silicon wafers are made to rival directly and 
are joined conventionally are enumerated by JP,61 -145839 A JP,62-71215,A, etc. The 
lamination junction technique of this wafer is fundamentally constituted by the following 
processes. ** Make two wafers rival at a room temperature. ** Anneal this in a temperature field 
800 degrees C or more, and raise bond strength. ** At each process of **, a lamination interface 
is combined uniformly and it is required that there are no uncombined parts, such as a void, and 
that bond strength should be high to extent which does not exfoliate at a back process. 
[0003] And although the equipment and the approach which are shown in JP,2-46722,A, JP,2- 
248032 A JP,3-196610,A, JP,4-4740,A, etc. are conventionally proposed as a lamination 
technique, the practical difficulty still exists also about which technique. That is, even if it adopts 
which lamination approach, in a lamination activity, the wafer of poor lamination will be generated 
at a remarkable rate. 

[0004] For example, such lamination washes a wafer, and after making it dry, it makes the mirror 
planes rival in room temperature atmospheric air first. Although this lamination activity was done 
in the clean room, when long time amount was taken after washing of a silicon wafer, the void 
incidence rate was high. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, when the cause was studied, it became clear 
that the carbon concentration of the silicon wafer front face after washing increased with the 
passage of time. That is, when the carbon concentration in a lamination ambient atmosphere was 
high, the void incidence rate became high and had produced the technical problem that it 
became easy to generate peeling etc. at the device process after heat treatment etc. 
[0006] Then, this invention sets it as the purpose to offer the manufacture approach of a 
lamination semi-conductor substrate of having abolished generating of faults, such as peeling 
[0007] 

[Means for Solving the Problem] Invention indicated to claim 1 is the manufacture approach of a 
lamination semi-conductor substrate that carbon concentration performs the above-mentioned 
lamination in the ambient atmosphere of 100 or less ppt, in the manufacture approach of a 
lamination semi-conductor substrate of piling up the principal planes of two semi-conductor 
substrates, and manufacturing one lamination semi-conductor substrate. 
[0008] Moreover, invention indicated to claim 2 is the manufacture approach of a lamination 
semi-conductor substrate according to claim 1 of C=C association holding the carbon 
concentration of the above-mentioned principal plane to 1% or less with the measured value of 
XPS, and making it rivaling. XPS (X-ray photo-electronic Spectroscopy) is X-ray photoelectron 
spectroscopy. 

[0009] Moreover, invention indicated to claim 3 is the manufacture approach of a lamination 
semi-conductor substrate according to claim 1 of making it rivaling after the contact angle which 
used ultrapure water has held the above-mentioned principal plane at 6 degrees or less. 
[0010] After two above-mentioned semi-conductor substrates wash the principal plane, carbon 
concentration holds them in the ambient atmosphere of 100 or less ppt, and invention indicated 
to claim 4 is the manufacture approach of a lamination semi-conductor substrate according to 
claim 1 to 3 of making it rivaling in the above-mentioned ambient atmosphere, after that 
[0011] 

[Function] Since according to the manufacture approach concerning this invention the lamination 
ambient atmosphere is controlled and the carbon concentration of the principal plane at the time 
of lamination is managed especially, even if it is after lamination heat treatment, bonding strength 
is high, and the lamination semi-conductor substrate which peeling does not produce can be 
obtained. In this case, as a semi-conductor substrate used for lamination, you may be what 
carried out mirror polishing of the principal plane of a silicon wafer, or an oxide film (Si02 film), 
the CVD film, an epitaxial film, etc. may be put on one superposition side. Moreover, since carbon 
concentration should just hold the wafer principal plane after washing in the ambient atmosphere 
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below constant value, the wafer for lamination can be kept and managed in the good condition. 
For example, the carbon concentration in a clean room is managed and kept, or it is kept in the 
wafer cases (case made from a polycarbonate etc.) which managed carbon concentration. 
[0012] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is 
the block diagram showing the lamination defective test equipment of the semi-conductor 
substrate used in case the lamination semi-conductor substrate concerning one example is 
manufactured. Drawing 2 is a graph for explaining relation with the carbon concentration to be a 
void incidence rate after heat treatment of the lamination semi-conductor substrate concerning 
one example. 

[0013] As drawing 1 is shown, with this equipment, the adhesion fixture 1 1 is arranged in the 
clean booth 16. It has become possible for the carbon concentration to control the interior of a 
clean booth 16 to 100 or less ppt (carbon concentration is 100 or less ppt in XPS). For example, 
the ambient atmosphere is controlled by the filter etc. Right above [ of the adhesion fixture 1 1 ], 
only predetermined spacing is left, and the IR camera 1 2 is set. Moreover, a predetermined 
include angle is made from the slanting upper part to the adhesion fixture 1 1, and the sources 13 
of infrared light (semiconductor laser etc.) are arranged possible [ the exposure to infrared 
radiation IR ]. The irradiated infrared radiation IR is a configuration which reflects with the 
adhesion fixture 1 1 and carries out incidence to the IR camera 12. The output signal of the IR 
camera 12 is sent to an image processing system 14, and is further displayed on a monitor 15. 
That is, the condition of the superposition side at the time of the lamination of two wafers A and 
B in the adhesion fixture 1 1 is recorded by photoing the infrared radiation IR which the infrared 
radiation IR irradiated from the light source 13 penetrated these wafers A and B, or reflected 
with the IR camera 12. The condition of this superposition side is displayed on a monitor 15 by 
predetermined signal processing (photo electric conversion, filtering, etc.) as an image. 
Therefore, an operator can view a monitor 15, and can discover and recognize a void etc. e,asily. 
[0014] The production process of the lamination wafer in this example is explained. First, the 
silicon wafer B made to rival by the silicon wafer A which carried out mirror polishing, and this 
which similarly carried out mirror polishing is prepared. Each of these wafers washes on condition 
that predetermined (it is 20 minutes at SC1 80-degree C penetrant remover), and carbon 
concentration keeps them in the ambient atmosphere below a constant rate. And these wafers 
are made to rival under certain conditions using the above-mentioned adhesion fixture 1 1. The 
carbon concentration in this lamination ambient atmosphere (clean booth 16 interior) is 100 or 
less ppt. One wafer is incurvated in the shape of an abbreviation semi-sphere, and it is made to 
rival at the rate of predetermined toward a periphery from the core of that curve side at this 
time. Moreover, at this time, infrared radiation is irradiated and the condition of a superposition 
side is photoed. Drawing 2 is a graph which shows the relation between carbon concentration 
and a void incidence rate. This attracts an atmospheric-air component using an activated carbon 
column, makes the organic substance stick to a column, and analyzes C. 
[0015] And when poor lamination arises, after checking with a monitor 15, it processes as a 
wafer for playback. When lamination is normal, heat treatment (annealing) in an oxygen ambient 
atmosphere is performed to the wafer after lamination, and defective inspection of the void by ^ 
the ultrasonic method etc. is further performed to it for 1 100 degrees C and 2 hours. Polish etc. 
is given at degree process and a device process is presented with an excellent article. 
[0016] 

[Effect of the Invention] According to this invention, the rate of an excellent article in lamination 
can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the lamination defective test equipment used for the 
process concerning one example of this invention. 

[Drawing_2] It is the graph which shows the relation between C concentration in the ambient 
atmosphere for explaining the manufacture approach of the lamination semi-conductor substrate 
concerning one example of this invention, and a void incidence rate. 
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